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 Background: Nutritional dysfunction with or without aspiration is a common 
complication following head and neck cancer (HNC) surgery and patients 
frequently present with weight loss secondary to dysphagia and malnutrition.  
 
Aim: The aim of this study was to investigate the incidence of weight loss and 
malnutrition in patients with HNC following surgery through the Malnutrition 
Universal Screening Tool (MUST) scale. 
 
Methods: A total of 28 patients with a confirmed diagnosis of head and neck 
cancer mainly of the oral cavity referring for surgery for the first time were 
enrolled. A researcher-designed questionnaire was used for data collection. 
Further, a single nutritionist evaluated each patient’s nutritional status before and 
6-8 weeks' post-surgery according to MUST to measure the level of malnutrition. 
Significance level was set at p<0.05. 
 
Results: Among the subjects, 57% were younger than 70 years; 61% were in stage 
II of cancer while the rest were in stage III. Weight, body mass index (BMI), 
serum hemoglobin, and albumin levels showed a significant reduction following 
surgery (p<0.05). Specifically, 18% had less than 5%, 36% had 5-10%, and 46% 
had >10% weight loss. According to MUST scale, 18% of Patients with HNC had 
low, 25% had moderate, and 57% had high risk of malnutrition. A significant 
relationship was found between severe malnutrition and patients older than 
70 years of age. 
 
Conclusion: In head and neck cancer patients, weight loss increases the morbidity 
and mortality, therefore nutritional interventions should be initiated before cancer 
treatment begins and these interventions need to be ongoing after completion of 
treatment to ensure optimal outcome. 
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Introduction 
Disease-related malnutrition is a common 
finding in patients with cancer leading to 
significant morbidity and mortality (1). It has 
an incidence of 40-80% with a prevalence 
ranging from 50% to 80% depending on 
tumor type, cancer stage, treatment modality, 
and the nutritional assessment method used 
(2,3).  
Head and neck cancers (HNC) constitute the 
sixth most common malignancy worldwide 
(4). The prevalence of severe weight loss 
which can be an index for the extent of 
malnutrition varies from 19% to 45% in the 
period before HNC treatment (4, 5) and is 
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associated with undesired outcome, as well as 
impaired quality of life and performance status 
(6). The tumor itself, radiation-induced 
fibrosis, and surgical defects are reported to be 
followed with excessive weight loss and 
malnutrition (7, 8). Further, swallowing 
problems and pain in the mouth are considered 
as main risk factors for malnutrition in HNC 
(4, 9, 10).  
Several studies have emphasized the early 
identification and treatment of poor nutritional 
status which can be highly beneficial in the 
management of cancer patients (11, 12). In this 
respect, regular measurement of body weight 
during and after treatment of head and neck 
cancer has been proposed as an important and 
an inexpensive means of surveillance (8). In 
addition, body mass index (BMI) has been 
suggested an important indicator, especially in 
patients receiving radiotherapy (13). 
Considering oral symptoms in oral nutrition, 
the most common symptoms leading to 
malnutrition in head and neck cancer cases 
include swallowing disorders, chewing 
disorders, reduced saliva secretion, pain in the 
mouth or throat, and tasting disorders (14, 15). 
The reduced immune function can also lead to 
different complications such as delayed 
healing of ulcers, along with reduced tolerance 
to surgery and radiotherapy. It also reduces the 
therapeutic response to cancer and has a 
negative impact on the quality of life (16). 
Despite the many studies conducted on 
Patients with HNC, yet few data are available 
on the prevalence of malnutrition after 
treatment for oral/oropharyngeal cancers. 
In the same vein, studies have been rarely 
performed in Iranian hospitals; we aimed at 
studying the factors leading to severe 
malnutrition among head and neck cancer 
patients following surgery, in order to better 
prevention of further complications. 
 
Methods 
In this prospective descriptive study, 28 
patients with the pathologic diagnosis of head 
and neck cancer, mainly of the oral cavity 
were enrolled. They were referred to the 
Otorhinolaryngology clinic of Omid 
University Hospital, Mashhad, Iran from 
March 2011 to April 2014 for undergoing 
surgery for the first time.  
A designed questionnaire was used for data 
collection including demographic 
characteristics, type of cancer, complete blood 
test results, as well as height, weight and BMI 
of each patient. The questionnaire was filled in 
once before surgery and once again following 
the surgery. 
In the initial analysis, in case the pathology 
exam had not been previously performed, a 
punch biopsy of the tumor margin was taken in 
the operating room which was then examined 
by a single well-experienced pathologist. On 
the other hand, if the biopsy sample had 
previously been examined in a different 
medical center, the histological sections were 
requested and re-examined by the same 
pathologist in our center.  
After confirming the diagnosis of cancer and 
its staging, routine lab tests were performed. 
The patient was then referred to a nutritionist 
in order to examine his/her nutritional status. 
The second visit with the nutritionist was set 6 
to 8 weeks after surgery. 
In order to prevent any bias, the height, 
weight, and BMI were measured by the Body 
Composition Analyzer BC-418 device, both 
before and after surgery. 
The nutritionist evaluated each patient’s 
nutritional status according to Malnutrition 
Universal Screening Tool (MUST). In the first 
step, BMI was scored before initiating any 
treatment, after which weight loss during the 
six post-op weeks was measured and scored. 
In the third step and based on MUST, the level 
of malnutrition was calculated.  
Patients with the following criteria were 
excluded from the study: a history of previous 
surgery due to the same type of cancer, cancer 
due to metastasis, cancer of the lower 
esophagus, neck esophagus, larynx or the 
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pharynx, having a history of malnutrition prior 
to cancer, a history of radiotherapy or 
chemotherapy. 
The study protocol was approved by the Ethics 
Committee of Mashhad University of Medical 
Sciences and an informed consent was 
obtained from each participant prior to study 
entrance. 
Statistical analysis 
The collected data were then analyzed by the 
SPSS software ver. 18. Chi-square test, 
Fisher’s exact test, Paired and Independent 
sample t-test were applied wherever 




In total, 28 patients were studied, 14 of each 
gender, whose age ranged from 37 to 87 years; 
16 (57%) were younger than 70 years while 12 
(43%) cases were over 70 years of age. 
The most common cancer was squamous cell 
carcinoma of the tongue with a prevalence of 
75% (21 cases), which was followed by buccal 
mucosal squamous cell carcinoma (25%). 
Further, 17 (61%) patients were of stage II 
while the other 11 (39%) were in stage III of 
oral cavity cancers. 
In general, 13 patients (46%) had serum a 
hemoglobin (Hb) level below 12 g/dL, 7 
(25%) had Hb level between 12 and 14, while 
in the other 8 (29%) this level was over 14. 
The mean weight before and after surgery was 
66.37±14.32 Kg and 62.12±14.58 Kg, showing 
a statistically significant reduction (P=0.00). 
The same result was obtained for BMI based 
on Paired-sample t-test (25.75±5.36 vs. 
23.95±5.56; P=0.00). 
Fisher’s Exact test showed no significant 
difference in the risk level of malnutrition 
between the two genders, as reported in Table 
1 (P=0.37). The same result was obtained for 
age (P=0.05) (Table 2). 
Fisher’s exact test showed no significant 
correlation either between BMI and risk level 
of malnutrition (P=0.05), or between the site 
of tumor and risk level of malnutrition 
(P=0.60). 
In general, 42.85% of the females had severe 
malnutrition while 57.14% of the males 
suffered from this condition; showing no 
significant difference regarding gender 
(P=0.25). The same results were obtained 
when considering severe malnutrition in 
different age groups (<50, 51-60, 61-70 
and>71 yr) (P=0.07). No correlation was 
found between BMI and severe malnutrition 
either (P=0.49). 
Table 3 presents the indices of age, weight, 
height, and BMI in patients with and without 
severe malnutrition before surgery. Based on 
the table, no significant difference was 
detected in such indices between the two 
groups.  
Based on paired-sample t-test, serum Hb and 
albumin levels showed no significant 
difference either between those with and 
without severe malnutrition before surgery. 
However, the Hb level before and after surgery 
was significantly different, showing a mean 
0.8 mg/dL decrease following surgery 
(12.27±1.86 vs. 11.44±1.96; P=0.005). This 
was the same for the serum albumin level 
indicating 0.24 fall in comparison to the case 
before surgery (4.09±0.48 vs. 3.84±0.74; 
P=0.03). 
In total, 21.4%, 42.9%, and 35.7% of the 
females had a body weight reduction of <5%, 
5-10%, and >10%, respectively. The same 
figures were 14.3%, 28.6%, and 57.1% among 
the males. 
Patients younger than and over 70 years of age 
constituted 37.5% and 62.5% of patients with 
severe malnutrition respectively, showing a 
significant difference (P=0.03). Table 4 
presents the risk level of malnutrition in the 
two groups of patients over and under 70 years 
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Man 2 (40) 2 (28.6) 10 (62.5) 
0.37 Woman 3 (60) 5 (71.4) 6 (37.5) 
Total 5(100) 7 (100) 16 (100) 
 
Table 2. The association between different age groups and risk level of malnutrition based on the Malnutrition 











3 (18.8) 1 (14.3) 2 (40) <49 
3 (18.8) 2 (28.7) 0 50-59 
1 (6.3) 2 (28.7) 3 (60) 60-69 
9 (56.3) 2 (28.7) 0 >70 
16 (100) 7 (100) 5 (100) Total 
 
Table 3. Pre-surgical demographic data of the studied patients with and without severe malnutrition based 












0.19 66.87±14.04 60.08±11.95 Age (year) 
0.40 162.61±8.82 158.91±7.69 Height (Cm) 
0.29 63.88±13.26 69.70±15.56 Weight (Kg) 
0.13 24.43±5.51 27.50±4.83 BMI 
 
Table 4. Comparing the risk levels of malnutrition in those younger and older than 70 years based on the 
Malnutrition Universal Screening Tool 
Risk Levels 
Age (years) 
No risk Moderate Severe 
p-value 
No (%) No (%) No (%) 
<70  5 (100) 5 (71.4) 6 (37.5) 
0.3 >70  0 (0) 2 (28.6) 10 (62.5) 
Total 5 (100) 7 (100) 16 (100) 
 
Discussion 
This prospective descriptive study was 
conducted in a 3-year period. The patients 
were cases of head and neck cancer who were 
simply enrolled in the study. Specifically, 57% 
were younger than 70 years of age which is in 
line with similar studies (17). Patients over 70 
years of age had a greater risk of malnutrition 
based on MUST. 
In the current study, a significant difference 
was observed in weight, BMI, serum Hb, and 
albumin levels before and after surgery. In 
general, 18%, 25% and 57% had a low, 
moderate, and high risk of malnutrition, 
respectively.  
Approximately 35 to 60 percent of all patients 
with head and neck cancer are malnourished at 
the time of diagnosis because of tumor burden 
and obstruction of intake (18). 
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Pressoir and colleagues (6) reported 
malnutrition in 30.9% of patients, rated as 
severe in 12.2%. They introduced pre-existing 
obesity (BMI≥30) and head-and-neck or upper 
digestive tract cancers associated with 
increased risk of malnutrition.  
In the present study, no significant association 
was found between gender, BMI, serum Hb, 
plus albumin levels and risk of severe post-
operative malnutrition.  
Note that the most common type of cancer was 
squamous cell carcinoma of the tongue (75%) 
and squamous cell carcinoma of the buccal 
mucosa (25%). In similar study, oral cavity 
cancers accounted for 24 to 48 percent of all 
head and neck carcinomas (17). In general, 
18% of our patients had a weight reduction 
less than 5% while in 36% it was 5 to 10 
percent and 46% experienced a weight loss 
over 10%.  
Ehrsson and colleagues obtained a mean 
maximum weight loss of 13% for patients with 
enteral nutrition and 6% in oral feeding 
(p < 0.001). They also reported tumor stage as 
the only independent factor associated with 
maximum weight loss (8). 
Wittenar and colleagues in 2011 studied 116 
cases and demonstrated a malnourishment rate 
of one out of six patients following 
oral/oropharyngeal cancer treatment, while the 
highest prevalence of malnutrition was 
recorded shortly after the treatment. The mean 
rate of malnutrition was 16% which increased 
to 25% following 6 months of treatment 
initiation. Their mean weight indicated a 
significant difference following surgery. The 
malnourished group showed a significant 
difference with the well-nourished group in 
oral symptoms. They concluded that 
malnutrition is a serious issue in such cancer 
patients and among all oral symptoms, 
swallowing problems following treatment are 
significantly associated with malnutrition (4). 
In the study by Datema and colleagues in 2011 
on 383 head and neck cancer patients, 335 did 
not have malnutrition while 38 had severe 
malnutrition. They found no association 
between the tumor site and malnutrition 
despite a higher rate of this condition in those 
with oral cavity carcinoma (17).  
Similarly, in our study no significant 
association was found between the site of 
tumor and risk level of malnutrition (P=0.60). 
Yet, malnutrition had a significantly higher 
prevalence among patients over 70 years of 
age in comparison to younger cases. We found 
no significant difference between albumin and 
Hb levels in those with and without severe 
malnutrition. However, both factors showed a 
significant drop following surgery.  
In another study by Van den Bergand 
colleagues, the correlation between 
malnutrition and life style was studied in 47 
patients with oral cavity, oropharyngeal, and 
hypopharyngeal SCC. A weight loss>10% 
during 6 months was regarded as malnutrition. 
Surprisingly, the patients who had undergone 
surgery regained their lost weight while those 
who were treated with radiotherapy or 
combination therapy did not gain weight 
during this period. In general, those 
undergoing surgery had a better quality of life 
in comparison to radiotherapy (19). 
In another study by Wittenar and colleagues in 
2007 on 407 cases, 19% of the patients with 
oral cavity and oropharynx cancer were 
diagnosed with critical weight loss. Loss of 
appetite, dysphagia, and loss of taste were 
significantly associated with critical weight 
loss. A larger tumor size was associated with 
greater weight loss (9).  
In the current study, the post-operative weight 
and BMI were significantly lower than the pre-
op values. In general, 25 (89%) had a 
BMI >20 while 2 (7%) had a BMI <18.5. 
Also, 17 (61%) patients were of stage II while 
the other 11 (39%) were in stage III of head 
and neck cancers. 
In the study performed by Capuano and 
colleagues in 2010, 61 patients with stage III 
and IV head and neck cancers were studied. 
Their mean BMI was 24.4 and 36% suffered 
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from malnutrition. The mean weight loss was 
10±5 (20). 
In the study by Datema et al., the mean age of 
the 383 patients with SCC of the head and 
neck for 10-15 years was 62.9±11.8 yr. Severe 
malnutrition was diagnosed in 5.2% of them, 
who were mostly of stage IV cancer. They also 
emphasized the significant and independent 
role of severe malnutrition on the overall 
survival in such patients (17).  
Lifestyle has also shown a negative correlation 
with the stage of cancer in most studies on 
HNC (21). Ottosson and colleagues in 2014 
studied 101 HNC cases, in which dysphagia 
and aspiration had a higher prevalence among 
patients with severe malnutrition (22). Further, 
Pai and colleagues in a study on 1652 patients 
stated that pre-treatment BMI significantly 
affected the long-term survival rate; a greater 
BMI led to longer survival (23). These results 
were in contrast to the study by Gaudet and 
colleagues (24), while Pressoir and colleagues 
identified pre-existing obesity as a new risk 
factor for malnutrition probably due to the 
delay in nutritional support in such 
individuals; antibiotics use was also 
significantly higher in malnourished patients 
(p<0.001) (6).  
Languis et al. in a study on 1340 patients with 
HNC in 2013 also stated a positive 
relationship between weight loss during 
radiotherapy and their 5-year survival (25) 
which was inconsistent to the findings of 
Ottosson and colleagues. (22). 
In another study conducted in 2014 on 1903 
patients with HNC, weight loss significantly 
correlated with malnutrition; it emphasized the 
need for sufficient nutritional support in such 
patients (26). 
Taken together, nutritional consultation and 
routine screening of malnutrition before, 
during, and after treatment initiation in 
patients with head and neck cancer seems a 
necessity to prevent related complications and 
decrease the financial burden on the health 
system. Medical personnel must be aware that 
unintentional weight loss is an important 
predictor of malnutrition risks even if the 
patient’s BMI is not suggestive of malnutrition 
(27). 
The current study did not assess and discuss 
various factors affecting lifestyle and the role 
of different therapeutic methods in the rate of 
malnutrition in patients with HNC. Further, the 
follow-up period was not long enough. 
Nevertheless, it is recommended that 
alternative medical interventions such as 
immune-enhancing nutrients or anticytokine 
pharmaceutical agents could be taken into 
consideration as adjuvant therapies in such 
cases in future studies. 
 
Conclusion 
In head and neck cancer patients, weight loss 
increases the morbidity and mortality, reduces 
treatment tolerance and quality of life. 
Nutritional interventions should be initiated 
before cancer treatment begins and these 
interventions need to be ongoing after 
completion of treatment to ensure better 
quality of life and better adaptation in coping 
with the undesired effects. Further, special 
attention should be paid to those on enteral 
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